Advances in understanding corticotrophin-releasing hormone gene expression.
Glucocorticoids inhibit corticotrophin-releasing hormone (CRH) gene expression in the hypothalamic paraventricular nucleus (PVN), but stimulate expression in the placenta. In AtT20 cells (a model of PVN CRH production) cAMP produces a high level of promoter activity. Cyclic AMP stimulation occurs through the cAMP response element (CRE) and the caudal type homeobox protein response element (CDXARE). The CRE acts as part of a cAMP response unit that includes the hybrid steroid response element (HRE), ecdysone response element (EcRE), metal-responsive transcription factor-1 response element (MTFRE), ying yang 1 response element (YY1RE) and negative glucocorticoid response element (nGRE). Cyclic AMP acts on the HRE, EcRE and MTFRE to block YY1RE mediated inhibition of the CRE. Glucocorticoids acting at the nGRE inhibit cAMP activation of the CRE. In placental cells the CRH promoter has low intrinsic basal activity and cAMP causes a modest increase in activity. Stimulation by glucocorticoids and cAMP and inhibition by estrogen and estrogen receptor alpha occurs through the CRE. In AtT20 cells multiple response elements coordinate a response to cAMP and glucocorticoids while in placental cells the CRE acts in isolation. These differences in promoter function lead to responses that meet specific physiological needs.